SUMMARY The use of sequential segmental analysis for describing congenital heart malformations was the method of assessment used in a prospective necropsy study covering Jutland, a well defined geographical and demographic area of Denmark. The study group was 1154 children of whom 261 (22-6%) had a congenital heart malformation. The most common malformations were ductus arteriosus and ventricular septal defect and there were 77 cases in which connections between chambers or between chambers and great arteries were anomalous (68 liveborn; 37 male and 31 female: nine stillborn; two male and seven female). No difference in sex distribution or seasonal variation was found between those with congenital heart disease and those without. Extracardiac malformations and chromosomal abnormalities were more often seen in children with congenital heart malformation than in those without (30 3% vs 16-6%).
in children with congenital heart malformation than in those without (30 3% vs 16-6%).
The sequential segmental analysis is a logical and precise way of describing congenital heart malformations and it should be routinely used to classify cases of congenital heart malformation.
Difficulties with the use of nomenclature in the routine management of paediatric cases of congenital heart disease prompted us to test a system of nomenclature based upon identification of segmental connections that was proposed by Shinebourne et al in 1976 . 1 We present a necropsy study of congenital heart malformations collected prospectively in a welldefined geographical and demographic area of Denmark in which necropsy is often performed.
Patients and methods
The children included in the study died between 1 January 1977 and 31 December 1979. They were 0-14 years old or were stillbirths weighing > 1000 g. The cases were collected prospectively and without
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Accepted for publication 23 July 1987 selection. During the study period there were 91 531 livebirths and 521 registered stillbirths. Officially the gestational age of a stillbirth is 28 weeks, but we chose to use birthweight as an inclusion criterion because it is more accurate and convenient. Jutland (fig 1) , is a demographically well-defined part of Denmark with a population of 2 313 034 (1 January 1978) . Jutland is divided into seven counties and we obtained separate results for these to investigate whether there were geographical differences.
All ten departments of morbid anatomy and two institutes of forensic medicine serving the area were informed of the study by letter and orally. The forensic necropsies showed that 23 children (17-3%) had a congenital heart malformation. These cases constituted 8-8% of all children with a congenital heart malformation. Forty children had probe patency persisting beyond one month of age as the only malformation. Births of children with and without congenital heart malformation were equally distributed throughout the year (X2 test = 7-34, 11 degrees of freedom, p > 0 7), as were deaths (x2 test = 11-16, 11 degrees of freedom, p > 0 1) (fig 4a and b) . Figure 5 shows the frequency of congenital heart malformation in different counties. There was no geographical variation in the rates of congenital heart malformation within Jutland (X2 test = 5-71, six degrees of freedom, p > 0 4).
Fifty three children had been operated upon because of congenital heart malformation. The majority (79%) had died less than one month after the operation (table 2) .
Two hundred and twenty seven (19-9%) of all children had an extracardiac malformation ( Down's syndrome and of these 18 (78%) had congenital heart malformation. Syndromes other than Down's were found in 15 children (1-3% of the entire study group), and 12 children (80%) had congenital heart malformations. The congenital heart malformation was estimated to be the cause of death or the major contributing factor of death in 181 (82%) of 221 livebirths.
CLASSIFICATION ACCORDING TO SEQUENTIAL SEGMENTAL ANALYSIS
In the tables we have concentrated on giving the numbers of specific anomalies with normal and abnormal chamber connections and with abnormalities of the great arteries (tables 4-6). Thus Table 7 Other congenital heart abnormalities Livebirths Stillbirths Combined with other heart Abnormality (of)
Coronary artery* (table 7) .
Discussion
The death rate in the study population was 1-5%, and 521 stillbirths were registered during the study period. Necropsies were performed in 68-8% and of these 89-2% were investigated by us. There are at least two explanations why we were unable to assess all cases: (a) not all cases were referred to us by the primary departments (failure of communication) and (b) the official records of the National Health Board are not exhaustive. Most studies of congenital heart malformation have been restricted to a category of congenital heart malformation or they have been population studies of both live and dead children. Some investigators have examined the frequency of various disorders by analysing museum collections of congenitally malformed hearts thus expressing the frequency of a malformation by relating it to other abnormalities. Our results cannot be compared with such studies.
Our study was conducted at the end point of the disease process. The congenital heart malformation was regarded as the cause of death or the major contributing factor of death in 181 (82%) of 221 liveborn cases. In a detailed study Samanek et al found that congenital heart malformations were a major contributing factor in about 50% of deaths.3
About 0-6-0-8% of neonates have a congenital heart malformation.3 The dead children aged 0-14 years that we studied are equivalent to 0-27% of the total number of infants born in the study period. Among the children aged 0-14 years who died congenital heart malformation was common (22-6% of investigated cases) and was the cause of death in 18% of children.
We have found one necropsy study which we think may be compared with our investigation. Although our study is quite large some of the groups of anomalies are too small for valid statistical analysis; however, some trends are apparent in the new data. The tables that we constructed to show which malformation appeared with other abnormalities have been omitted because they are too complicated to read.
Some solitary anomalies occurred but combinations of malformations were more common. There were only 24 cases of isolated ventricular septal defects (livebirths: five boys, and seven girls; stillbirths: nine boys and three girls), 19 patients with isolated atrial septal defects (livebirths: eight boys and four girls; stillbirths: three boys and four girls), and 14 with persistent ductus arteriosus (five boys and nine girls; stillbirths were not included).
The aim of the study has been to demonstrate the use of the sequential segmental analysis as a routine method of describing congenital heart abnormalities. We found that sequential segmental analysis is a logical and convenient approach and one which because of its stepwise structure ensures a thorough investigation. Although there was considerable discussion about some cases, none of them was unclassifiable by this analysis. We believe that sequential chamber analysis is the method of choice for describing congenital heart malformations. 
